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(54) MODULATION DEVICE AND DEMODULATION DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a modulation device and the 
demodulation device, which can encode continuous binary data groups 
into the code word string of six-bit unit, which satisfies a (1, 7) RLL rule, 
and which realize DSV control without adding a redundant bit to the code 
word string. 

SOLUTION: A modulation device has a recording block constitution circuit 
A1 converting continuous binary input data strings into the input data 
word of a four-bit unit and an encoding part A2 encoding the input data 
word into the output code word of a six-bit unit. The encoding part A2 is 
provided plural '0* to '3* encoding tables A2a. The respective tables *0* to 
*3' have output code words corresponding to the respective input data 
words and table selection number S(k+1) designating the encoding tables 
used for encoding the next input data word. 
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i^^b-C* (1 , 7) R L L (5> • U>if7. • 
aS?#n75:ai:^^^^«i (1,7) RLL^iliJ^&ilSt- 

^tii:f]n^mx-$,^:it^^mtT?> m^m i ib«® 

;i/ tH :^ f 5 ^fbT^ - r ;t/Jt^^g i; , 
B?le3miS©^^fb 7^- :/;k3D tf'*^ 6 Its ^ ixfe^-^fb 7^ 

;u • -tfA) ?:JigiJ:ingLfcD S V (t'-t • itA • 
aijIBD S V p« ^ >J f> dJ±l ^ D S VCDiteMMO 

mmx-^-ox. 
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( 1 . 7 ) V > • u • >; ^ 7^ <y K (j.iLT^ 
r (1, 7) RLLj i:l3-r) ©M^*.oi3^^^l^?<J 

[0 0 0 2] 

S^f S7t«)OiB^S^;^^i:bT{i, (1, 7) RLL 

(1, 7) RLLT-f±. mm {BO f^igcDM^fiX^ffl 
EEt^mmx-ir>f). Y^^i^yiZ^^Xlt^^iiBCm 

[0 0 0 3] Ctvt^UT, l^m^e- 1 9 5 8 8 7-^ 

^tfJS^iXTl^So ^fii^Fl 0-340543^ 

T-{±. (1, 7) RLL^iI!|i£ 

OffilflE a S ©CD Sllgis 55: $ a-r ^^ 5 , 
[0 0 0 4] 

IS. DCJ5^:S'©fiIBE{i:|^^#{ctfc'^n<^::*:t^^*cD®. TC 
Stf-y hOjf A{CJ;.SI3^^SO(gTAs*DTUS 5o 

[0 0 0 5] 

tztoic. *^W{±, »:® (1) - (5) (Dm^(D^mm 

(1) Sl{c^s-rJ:a(c:x 4 If -y h#{ti®A;'37^-^ 

(k) m\^^\t^^mm^x<D^z>mm^^m. 

r) ^6 t:-y h*{iotil;^^?^^C (k) ic^^ft-rs 
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i|^M2 000-332613 (P2000-332613A) 



it. mi&xtjT^—s'mD (k) t:mti.&tin^mc 

(k) t:^n^n^^{b-r-Sfes!)0^^{b7^-:/>'UA2 
a^aSj m8.lZ^.Ti-o<Dil^^<hy'-rjlS (k) 
= » 0** ~" 3" ) ilx.T*Jt3. fiias#^{bx-^;i/ 
S (k) =" 0" ~" 3" (D^tl^tliZiimtE^XtlT' 

-^mi> (k) izMit^r^mti^thtin^mc (k) 

t. ^(DmmX:f]7=-'i>mB (k+1) 5:^-^fbrsfc 
to {c ffi ffl ^ n s ^ fb 7^ - r ; u $ ^ -r -5 ^ { b 7^ - 7' 
)if^^mm (7^-:r;ujitf?#^. s (k+l) ) t^m 
Xxa*). s>lfS^iii;^;^^|gC (k) {t2mm(Dliiti7= 

-^mtLrmimmmt^-^i^xii (i. ?) rll 

T- * S C h 5: iff ® i: r 5 ^^^M A o 

(2) ^SJCS^^J^^fc. HulBM»CD^^{b5^-7';i' 
(S (k) =" 0" ~" 3" ) tt, >}>ti< g 

2^g=^Yb7^-7;i/ (S (k) 1" , " 3" ) 
■r*>!3. n-^(nx-h'f-^mT> (k+l) =o~3{c:^ 
mTZmmm in^<t'r-:/;v (S (k) =" 3" ) ± 

(Dmithtin^mc (k+ i) = 010101, 010 
101, 100101, 100101 i:. mmm^cDX 
ts'T—^mD (k+l) =o-zhm—(Dxti'f—5'm 
\znmrzmtim2nmh^-r)v (s (k) =*• 
1" ) ±(DW,2\htsn^mc (k+l) =00100 

1, 001001, 000101, OOOlOli:?:-^ 

^^^0 1 0 0 0 OS:ai;^bfc^{C, 1513^ 1 , S2ai 
:t;^^iSC (k+l) ®v>-rtv4iiiJ^u-r*, il^^ti 
fctll;^7^gF^^C (k+l) (1, 7) RLLJ^aiJ^SS 

( 3 ) H 2 {c^^-r J: ^ {c, Hfiia^ 1,^2 d[l;b^^lg 

c (k+l) ov^rnipSrss^t-s (:^^^jis?Kwai 

t^fcb[Hl88Bl, ^■^Yb7^-:/;i'7' Kl/;^S^[Hlfi&B 2-fp 
«2IB«0^li^@, 

(4) El 2, 113, s8ic^-rj:o{c. nmtv'-y 

Mi^^^S (k) T-|g^^nfcA*T^-^eD (k) 

liznfci^-r^^ii^^mc (k) iSHijiBmi. m2aitin 
(.mimtjnmmc (k+ d =010101. 0 

10101, 100101, 1 0 0 1 0 1. ^2tfi;/3^ 
^^C (k+l) =001001, 001001, 00 

0101, 000101) o^,^-r^^*>■r-&-5*^*tt^±l 

(S (k) =" 1" . 3" ) ®v^Ttvip4^i^■r 
S^^fbT^-^MI^^IBS (k) *s5IB^igt©^^fb 
7^-7';i'{ctti;'3-r5 (??^^jlS^KW»t^ttS[SESB U 

n^<ty'-yn^T}'V7.mwmmB2. ^j^{ba5A2i: 



m^. thtin^mcDmi^ ( roj = r-j , rij = 

r + j ) St^9JbT;<^ Uf 5tii^»^^ep<^'J^S 
(^J^g;^^U) B6, B7t. m^^tltzn^itf"- 

y)ii?^m}kiiiti^ix?,tiit]n^mc (k) miz. mm 

'J^ISB 6 , B 7tc^^ •J^nTV>StB 

:t»??^^c (k) iznis^r^cBs (3-K'7-h'-7^ 
-f • -y-A) ^JiifelragfbfeD s v (r'-i i^^fju • 

-y-A • /^•<J jc-i/a >) $:;!<^ ij-rSDS V^^ 'J^IS 
(D S VSlt;><^ 'J) B4, B5t. miEDSVA^U 
^l§B4. B 5iP^,ai±i^ixaD S VOi|feJ^>fM®:*:t^ 

^tii:t;a5B8. ^^<ltfcS<[lS&B 9 ipe,«fig$tLS) S 
i: « Mil b c i: * i: f 5 If ^11 3 f BiJ o 
IB^^I^^So 

(5) ms. mejcinT^oiz. m^m inMrn^n^m 
4ov>TnA»(ciB«®^p^gA, BS:fflv^-^:;^^^b^ 
iitzSify hmiiL(Dn^mc (k) ^ii^fbut^^ii 
^j*. m^7=—$'^nz'amT?>m.mmmcx-Sr>^x.-n!i 
tm^m^'i^eiiy hmcon^miznmm-r^^m (s^ 

UT;i//>'^^u;i/Slfe^C 2) ^MC^^^AsSuia 
«?S®^^fb7^-:7';i/©a*>, iro^^fbT^-^^uT-^ 
^■fbiSJ&^nsA-Sr^t-fl^ttiai:, m^ffl^^Mi:<£ 
SfcbT. fllB^^i§?y*ll^7^-^5'?'Jt:«^^5#g 
(^^7^-r;u • ^^<b7=— • mn^c 4 ) 

[0 0 0 6] 

C^?S®llliScD^^] felT> iill~^l O^^miyX. 

oS2t:«jE!E^, m2(±^^m(D$tmmm(Dya^yi7m^ 
m3itm2iz^^-tnmbS&mm(Dyu^yi7m^m. 
^ 4 ttE 2 ^c^^t-^^^go^^<bi6<'^*B^^^■r s fc to 

Ex 0 6{ii2i5 ^r^^^■rs^7^-r;^, n^it^-yjum 

tjn^m^mrm. m8ii^mm(o$s.m^s.tzmv^^n 
s4-3o^f^'fb7"— 0" ~" 3" (D^^m-^mt 

-rSEl. 1 0^i*%B^£D^ii^B:!rffll^?)^^S4-:D® 

m^{b7^-7';u" 0" ~" 3" cDSf^g^a-rax-fe 

[0 0 0 7] ^Tx (1, 7) RLLffl^^«St--5 6 
\^yh^^<D^ti'^^m(Dmm±miOiXo^ztt:t. ZL 
Lfc^#<b7^-r;i/A 2 aO-fiSJi: 
UT{±. !a8lC^^-rJ:^'5:4-o©^^fb7^-7';u (??F-^ 
{b5^-^;i/#^S (k) =" 0" ~" 3" ) i^m^X% 
So S (k) =" 0" ~" 3" tt. 4-DCD^^{b7=— 7 
yutc^ti^nSJ ?) ixt^r^rb7^-7';uilJR#^4 
Sfo Sfc. ustt^os (k+l) (i. e*:cD^^{b*fT 
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[0 0 0 8] 0tJx.iS. E9tC5=xfJ;a{C. 4i:>y 

Y^.'SLOiX-hy'-^m^ (k) ?fc^^^bt-S^^{c•^^^ 
Tm{*;fl«JlCi5iWf -5. A;tJ7^-i5'^D (k) iiUT 
'"4, 5, 6, 7, 8 (T^i/V^U) J ^^<b 

^Jx«. ^^fbT^-^^us (k) =" 0" 
So C©^^fb7^-::^>'l/S (k) =" 0" Xti'r- 
9mT> (k) =4^A;f3-rsii. m^^^^C (k) = 
1 8 (T^i/ dstti;^$ti, St. *cD^^fti7^-r 
^i/^J^S^S (k+1) =" 1" *sjSS?^tiS, ifcic. 
as?$nfe^f^fb7^-r;us (k) =" 1" {c. A:^7^ 
-iJ'gD (k) =54A:*TSi:, ^ti^^mc (k) 
= 2 (7^i/v;u) *iaj;tf^tv. Sfc. i)i:cD?f-^<b7^-7' 
^i^a^^s^s (k + i) =" 2" i)sae^$nscihic:& 
So JUTlBiaic. ?j^{b7^-:?';us (k) =" 2" tiA 
i3y=-^mD (k) = 64A:'3t-5i:. ffi:^7^f^gC 

(k) =i8*sai:^^n. n^ihy^-y)\^msim^s 
(k+1) =" 3" tf^s^^n. ikizn^itT'-yji/s 

(k) =" 3" ICA^v'-^mD (k) = 7^Xtl-r^ 
t. l}i:hn^mc (k) =4 lifitiitJ^ti. n^ity"- 

■f}\/m.iR^^s (k+1) =" 0" ifimisi^n. 

^mhy'—r)\^S (k) =" 0" I^Xtiy'-^mi) 

(k) =s^xti-r^^. tiLti^'^mc (k) =iAstij 
:h^ix. ^mt'T-y)\^mm.^^s (k+i) =" i" 

[0 0 0 9] A:^7'-^^D (k) 

r4, 5. 6, 7, 8 (5^->v;i.) j {iai;^J^^MC 

(k) t;bxr010010. 000010, 0100 

10, 101001, 000001 (^-i-r i-^)) j jc^ 

tin^mc (k) ?:lll»!il®S^Ufc-ilcDai:^?f^^ 
0100100000100100101010 
01000001 5, (1, 7) RLLOSJES^SS 

[0 0 10] ±j$bfc^^^bo^s^£m^^T^^^b4^f 

o^^^gds, ElK:5^f*:^ra©^^^ST-fe-5. * 
^B^cD^p^gAJi. 01 {c^^-TJ^afc, mmynyir 
«J5£@SA1. ^^fl:gi5A2. IBt^fi^^^ 'J A3SW 
LT^^5o ^^<bgBA2tt^^ft7^-:r;i'A2 ai: 1 7 
-Hjl3S^A2 bi:4ilxTV^So ^^fb7^-r;UA2 
a«B5K£bfcS 8 {C^fi ^ jS: 4 ocD?J^-fb7^-r;i/ 
(^^fbT^-Z/^l/S^S (k) =" 0" ~" 3" ) 

;tTiASo 1 '7-KiisiiA2 mmT^j^oicn 
mtcDmizm^^ixtzn^ihT'-yjumnm^s (k + 
1) K:sv^Tx a^®^^^b*^To^^c«^^s^g=^{b7^- 
:7'-'i'5:Ji^-r-5?J#{b5^-r;u#^S (k) i^ggu. 



[0011] |fiiaUfei3tirD>:;i'«5X(llSA 1(±. m 

(k) ({Hbk=4) iC^lfebT. Z<DXtl7'- 
^mD (k) <£^^{bgPA2'NtB;f7-rs, lulEbfc^^ 
{bgSA2{ix ISfSro-yi^^JSglDKA 1 A»?)tii:t)f S 4 
hT-v h#{2fflA;^f^-^5'^D (k) ^I^^bT^-T';!/ 
A2aS:fflV'.T, 6 fc:>;/ hm{5iCDttl:^^^^C (k) 

lieJr^^fljbfc^tc. c®tii*^^sc (k) 4ibs« 

it. ^^■^{bv=-— 7';uA2 a*»e,tii:ti-r5 6 t:-y 
ai:'7^f^^C (k) *-H^^ij^5„ ^bT. 
^;<^ U A 3 ©tb:^3^tg^$nS(lK'5:ir{C^Sb/t:? 
-^J'feii^ii^JST-. 6 tr<;/ h*{!iO{t5;b^^^C (k) 4 

}fA^-5«ft(i, l2Mi7'D«;/i7«jsg[lKA 1. ^^-fbgB 
A 2T-'S:^^^•r^^S'&Oi:■r5o 

[0 0 12] mmLtzJio\zm2MWi^mA2lt. Xtl 
T^-^^D (k) S:di:t»^-^MC (k) C-fti^n^^^ 
fb-r5fe«)CD^^<b5^-7';uA2 a^ffiis (E8t:^-r 
4oo^j-^Yb7^-r;us (k) =" 0" ~" 3" ) dx. 
Tv-iS. ctie>=&^^fb7^— 7';us (k) =" 0" ~" 
3" o^n^tvtitt. gA:tf7'-^'^D (k) {cmt- 
5#tii:^^^^C (k) i:. »:OA:*j7'-^gD (k + 
1) i£^^fbt-Sfc«){cffi«$ti,5^J^<b7^-r;u^£ft 
^TS^^{b7"-r;i/SS^#^S (k+1) iiSrHxr 
i>5o Sfe, $^f^{b7^-r;us (k) =" 0" 
3" ±{c*5{ts^tti:t»^^ec (k) vs.. luiBbfclSSt 

^ 'J A 3 ^ -jiomi(^^^^5iJ i: bT 
T, C®ai;^j^^^?iJAS2 3iiSOffi:^7^-^'5iJiibT)g 
ifeiliEi^^b-C*). (1, 7) RLL^giJSSIJg-rsai 
;^^^ST-fe5o tfe. Bul3^^<b7^-7';i/®J?S-^S 

(k+1) (i^^fb-r-SStCl -7— FigMgA2 bC#t 
J&^nS, CCiSmx \.U—VmmmA2h\t. 4lf<;/ 
h*{!i®A;^7^-^^D (k) * 6 fcT-y h^fitcDttS:*;^ 
^mc (k) t:^g=^{bdi:t;-r5SJc. ^^{b5^-:7';i.A 
2 aisSffsitEii'&So 

[0 0 13] Bijji6b>fe«J5g*Wrs*^WO^i@ 
^gA®Sg6*JES-r^^<b7^-r;i'A2 ak:ov^T. m 

[0 0 14] B5l3bfcA;^j7'-^'gD (k) t:Sg<*® 
A;/37^-^'SD (k+1) {±. ±jibfc*^fi«J>S:A;^® 
SP§T-{±x A:^-?-^^D (k) iCJ^o-Cfi^^tlfe^ 
^{bv^-7;i/S*^»^S (k+1) t^^jE&bfc^^fbT^ 
— r;u*Mv>T. J5c®tb:/3?J^SC (k+1) ^m^it 

[0 0 15] Sjl2bfcA:tl7^-^^$il^bTA 

;b-rsepgT-i±, ^ie-rsji^t. ^i^\.tzxf]y=—s> 
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T'—^mv) (k) \zm<di<Dxti7'-ifmT) (k+i) 

\:znm-ri,^ts1^^mC (k+l) ^:2o^4i)ffljtbT 
A^o::ffl2o0ai;^:^^^C (k+l) ^i5^^t: 
««®g30S («^Jx.iS-:^©ai;b^-^MC (k+l) tJi 
rij cDT'-^ASffiMS)?). ffe;^®ai:t;^jmgc (k 
+ 1 ) r 1 J cDT'-^J'As^lSflafeSH^^) i: UT*5 

C (k+l) A»?,iR-bT^ CCDS^-U*:ttJij:^^^ 

•So 

CO 0 1 6] aV^^x.S'fee.JS^ XtST^-f/mVi (k) 
t:|^<i)i:cDA:tr7'-^5'^D (k+l) tc^iSf Stll:t7^ 
^^C (k+l) fi2o$,!), Z.(0 2-o(D\i^tin^mC 

(k+l) ttSl^lrfS^CDBi^ASfeS, CCiSS. iR® 
ifccDA:ti7^-^|gD (k + 2) t:5l^jt&-r-5 2o®ab:^^ 
-^^C (k+2) {±. SV^{C5S^eit4CDg?^i:'SS^)®T- 
(lftS-rix«, -?^0a3;'j^f^igC (k + 2) ©fig 
mi roj i:^t»)s -ftfeP^Cifi^^J^^^C (k + 2) ©ei 
f4<± rij i:r5t.®T-$)-S) . cntioT. fctl;b^ 

■5fiif4®til;>j^f^f§4^ 2-:3®ai;t)^^ec (k+l) 

[0 0 1 7] JUT> ±KEbfc;i:^afffi<jt:, TIB 
(1) ~ (4) {CIKB^^S, 

(1) 08iC*JV>Ts XtlT'-'^'m'D (k) =15 
n^ity'-yjlyS (k) =" 0" ^ii" 3" (Ot 
t> tB;b^J^SC (k) = 0 1 0 0 0 0S:V^Tix*>ffi:'3 
b> Sfe7^-r;i/jllRS^S (k+l) {iv>fn*" 
3" i:;&So iJCfflA^T'-^'^D (k+l) lzMTZ»: 
(DiHtin^mc (k+l) v>m<b7^-r;i/S^S 
(k) =" 3" 0^!^{b5^-:^;i/A>^S«^$n3, 

1^^ib^-y)\/S (k) =" 3" tcuitsiiircDA 
t}7=-^mji (k + l) =o~3(c^n^tL3brft;-r3j*: 

otll:ti^^SC (k+l) a. C (k+l) = 0101 
01, 010101, 100101, 100101 (V^ 
Tix* rij (Dv'-^ifi^Wim) T-fe5, flfe;^. ^I^fb 
7--y)vs (k) =" 1" {c*3ltSi>;fflA:^7^-^ffiD 
(k+l) = o-sc^n-etiM/Sf s»:cD!±i:fj^^^ 

C (k+l)(i. C (k) = 001001, 00100 

1, 000101, 000101 (v^■rn* f i j ©7= 

7';US (k) =" 3" (C:fcltSA*f7'-^'^D (k + 



1) =0~3\z^ix^i\M!&^^ik(Diiiti1^^mc (k 
+ 1) i:. ??^^b7^-r;us (k) =" 1" l3*5JtSA 
tiy'-'frni) (k+l) ^O-SiZ-itl^tini^T^^ 

oitiitin^mc (k+l) tit. B5i3bfcs$®Hi?^*s 
feSo ^^■:>•r. j^?©iJ:©X;b7=-^SD (k + 2) izM 
^STS2o©tB;^^^l§C (k + 2) Sv^tj^ggfa 

*s^'&:S2o©tB*^^^C (k+l) iXtiW^XBi 

ac-vH^i&ftClSif* (JilT. rDSV^iSj fclB-T) 
<^:Rfe-r S C i: AS pltgT- S , 

[0018] (2) ISI^IC. A*7^-^^D (k) = 
1 4T% :^^Yb7^-7';i/S (k) =" 0" Kit" 3" © 
ht. itiiJ^^^C (k) = 0 1 0 0 0 0^V>rtl.ttB 
:^jb. Sfc7^-r;U3SJRS^S (k+l) (ivirn*" 
2" ifc©X::^J7'-^'^D (k+l) ^zMTilii 

tin'^mc (k+l) (i. 7^->^;i/jsjRs#s (k) 

ity'-zrjVS (k) =" 2" Izmir ZXtl^—S^mi) 

(k + 1 ) = 7 ~ 1 5 ^c^i^^tv^^^&-r■5^fc©fcB;b^^ 
(k+l)tt. C (k+l) =100100,10 
0100, 100100, 101010, 10101 
0, LOlOlO, 101000, 101000, 10 
ioooT-*s, m:^. nmt'r-y)\yS (k) =" 
1" {ct;(tSX;t/7'— ^'^D (k+l) =7~1 5{c-? 

ti'^ixnm-r^iihtin^mc (k+n \t. c (k + 

1) =000100, 000100, 000100, 0 
01010, 001010. 001010. 00100 
0. 001000, 00100 0T-^.5o C©i^S. w\ 
idibfc^I^{b5^-:r;us (k) =" 2" \zii»^XiJ7' 

-^mT) (k+l) =7~i stc^n^ix^^/s-rsm:^; 

^^^C (k+l) n^iby'-yj\/S (k) =" 
1" IzmfZXtlT'-^mT) (k+l) =7~15{C^ 

tL^n^iSf SitJ:t»^J^IgC (k+l) tli. BMlBbfc 

^l$©§l#ASfe-5o t^r^T, }9l(D»:(DXtl^—$'mi> 
(k + 2) (C^t/Srs 2^©ai:tl^^SC (k + 2) 

(i. Sl>»Cj|*fiitt©gg^{C:feSfflT-*-5ifpf,, 'ir-MiCJ© 

bT, Sv>{zegt4*5P'&:s 2^©tii:f3^^ec (k + 

1) ^xtimxxmf}\^x'bnmbmmit^tir. ds 
coo 19] (3) mmz. xiiv'—^mn (k) = 

13X. ^f^ity'-yjvs (k) =" 3"©i:#. tfS:*? 
^^fiC (k) = 1 0 0 0 0 0*ai:^;b. ^tz^-yju 
m^m^S (k+l) tt" 3" i:^So »:©A;t;7'-^ 

!SD (k+l) izn-r^mtjn^mc (k+i) 5^ 

-7;i/jSiRS^S (k) =" 3" (Dif^mby'-y'JVipih 
iilR^nSo ^^fb7=— :/;i/S (k) =" 3" tc 

inf^x^T'-^mD (k+l) =oxttit:m>-r5 

til:t;^f^|gC (k) (i. v\-r*vt)C (k) =01010 
iT-fc5o ffi;^. ?J^<b7^-:^-'us (k) =" 1" {c*3 
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\fZXtiy^-^mi> (k+1) = OXti 1 C:?^/Sf StB 

tin^mc (k+i) {±. t,^m^)C (k + i) = 00 

(k) =" 3" Jc^MtSA;b7^-^^D (k+1) =0 

Rituzmac'-r^thtin^mc (k+u ^#<b7^ 

-yTjvs (k) =" 1" K:islt5A;'7v^-^5'fiD (k + 

1) = 0 5nt 1 ?>di tin ^mc (k+i) i: 

T^-^J'iSD (k+2) {C?^jS1-S 2r30!)aj*^-^^C 
(k + 2) {±. 5l,^«CiS®ttCDg|ff.{C35:Sffl-r-*.5 3!p 

(k + 1) ixti^x.xjiitiLxi>n^<tmMmiL 

DSVtgt4$:Sfet-SC:i:ASRjtgT-*5 = 

[0 0 2 0] (4) mmiz. xtiv'—S'mB (k) = 

1 2T-, ^^{b7^-:/;!/S (k) =" 3" cDtt. tii:^3 
^^SC (k) = 1 0 0 0 0 0:£ai:tlb. ^tzT—yjV 
mtfim^S (k+1) <±" 2" }!K.(DXti^-^ 

mn (k+1) {c^-rsai;t7^^^c (k+i) a. 

-7-;uiliR#^S (k) =" 2" ©^f^ftT^-^yi/d^?) 
SS^^tVS, -15. ^^flST^-T'^US (k) =" 2" (C 
*5»ti>A;'7f^— ^S'SD (k+1) = 1 0~ 1 5 
nMiJ;t-sai:'3^^^c (k+1) c (k+i) = 

101010, 101010, 101010, 1010 

0 0, 1 0 1 0 0 0, 1 0 1 0 0 o-r-fe5o flfe;;?. 
fb7^-r;us (k) =" 1" tiStSAst/T^-^^D 

(k+1) =10-^1 5^z^ix^tl^^t^-n,\htJ^^m 

C (k+l)(±. C (k+1) = 001010, 001 
010, 001010, 001000, 001000, 
0 0 1 0 0 OT-fcSo Z.(Of^^. mm\^t:L^mty'-y 
;us (k) =" 2" <c*Jt.5A:^7^-^^D (k+1) 
= 1 0~1 5iC^tL-etlM/S-rstB:b^^MC (k + 

1) n^it^-y)\^s (k) =" 1" \zii»^xti 
y'—i'm'D (k+1) = 1 o~ 1 st-en^tiM/s-rs 

m:b?J^^C (k+1) Ut. B5i3bfc{S^CDl5«KAs^ 
So tie-:>T. )!!^(0^(DXtly'-^m'D (k + 2) C^ft; 
•r^2-oa:)\htin^mC (k + 2) tt. SV>{Cj¥giScD 

m-IS.^2'D<D^tinnmC (k+1) S:An©X.Tai:^J 
UT^^^ft^IiJJiatlt*. D S V^tt^Se-rs C i: 

[0 0 2 1 ] CO<i^{c. BufBbfesfef4^*«fc-rA;'37^ 

[0 0 2 2 ] ±l3bfcfcb;t)^J^g?iJ©D S VtSttOM® 

WC^H^BT-^So *^H^®^^^gBli. 02 (CS^ 
fJ;7»C. ^^gil5?KWSt^d5(HlS§B 1, ^f^fbT'- 



7;i/7'KU;^Sit0SB 2. ^^fbgPB3. DSV«m 
;^^U roj B4, DSVSI@p<^'; rij b5. 
m^'E^) roj B6, ^^J^M^^U rij B7. 
fflaJ/^f^^tll;^g|5B 8, Jg^tttifc^ilKB 9S:WbT 

^^fbasBStt. 0 3^c5^t-i•5^c^ ^^fb^^- 

7";i'A2a. 1 ■7-KigSliA2 bs \h±nnmm^m 
SB 3 ai:S:^lxT<,^5o Buj£Ufc*)CDi:|5l-^figgg^ 

[0 0 2 3] \!ifin^mWL'5^mmB 3 att. D S VgfS 
cDAtL§x.*SRrtg'5:2o©{±S;^^^^gC (k) As^^fb 
7^-7;uA2 a*e>ai:t;Lfc^^Hi5(,'>-r. c:co2-o© 
ai:t;^J^IiC (k) sai;t;^^MC (k) 0. iiLfin^ 
mc (k) 1 i;(cSD:S-{tTtii:t;-rs, tii^^^^C 

(k) OliDS VSg[^^ 'J roj B4fitr^^M^^ 
'J roj B 6{c-^*i-engtJ&^ns, tli:*;^-^^C 

(k) UiDSVS^^^'j rij BSStr^I^M^^ 
•J rij B 7tc^n-eix«if&?ns, ai*^-^Mjs^ii 

SSB3a(i. DSVeittOAiX^^A^qItM^2o©ai;tJ 
W^^C (k) ds^^fb7^-7';UA2 aip^tB;^$n'5: 
V^J®^ti±, lfflttl;b^J^gC (k) l±DSV«^^^ 
V roj B4, DSV8l^p<^>; rij B5. ^^M^ 
^'j roj B6. ^J^^y^U rij Bl\zm^mtt-^ 

[0 0 2 4] eRtC. ±KEbfc«J5£®^^^MB©i&{t{C 
Ol>Ti!iB^f -5. JUT©IKB^iC*5^,^-C(±. ±j!EUfc 

(1) ^M^(DXtl'r—9mifi'D (k) =15. S^E© 
^?^{b7^->^;U3!)SS (k) =" 0" , " 3" T% iPOjjc 
©A;>37^-i5'm*sD (k+1) = 0 ~ 3 ©J^-&fcH±, ife 
(DXtl'r—^mT) (k+1) tC?t/i5-rstii;^^!^SC 

(k+1) l±, nmt7'--:r}\,s (k) =" i" , " 

So ccT-{±gp^±, ±j£ufc (1) ©li^tco^i-oe 

^m^-r^ifi. ±iiEbfc (1) ©^-&i:|Siei{c±i(Ebfc 

(2) ~ (4) ©§^^(Coi,AT^.?ft)nsCi;lig3 
S'?:*'5ci,>o . 

[0 0 2 5] sr. filSS^^fb7^-7;i/i: bT. ^^<b 
'r-V)VS (k) =" 0" SrS^^rSo CO^^^b?"- 
r-'l'iS^S^S (k) =" 0" tt^^^3l#^*St^ai 
(HlKB 1 {c:A;fj^n5, 

[0 0 2 6] ^^mmism^m'ik^^^B i «c 

(±. Ihfin^mC (k) ©Atv^;tdSDltE'&:t^^*4ja 

^u^ixTi^^So m^^t (1) ©^fr^gifc-r^a®x 

— iS'iibTtts ^ffi©A^>7'-i'^D (k) =15®7^ 
-^m^-i'ii I. ^<£o^^{b7^-r;i/S (k) =" 
0" . " 3" ©S7^-7';i/S^7'-^D2, D3. i*:© 
Xtiy^-^mi) (k+1) = 0~3®S-7^— ^|g7^-i5' 
D4~D7d5-en-?'ttp<^ 'J$nTl-i-5. C^bfeg-a 
T^-^S' ^ ^*l,Tl^5^^g3llf^W«tfetil(nIgSB 
1 A:^7^-^i§dSD (k) =15. D (k+1) 
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^0 tmd:MmLr^ti?>t. z(DXtj^mii. buIBl 

rz7=—^Dl, D2, D4{C— gfT -5 Ch?: tfta-r -So 

^miimm\^tz (1) (d^^iz-wll. ''n^mmtm 

^tfettJHSSB 1 a. Huiaufc (1) 
[0 0 2 7] n^ity'-^Jl^T H UT.mM^^B 2 it. 

ihmmm-^iz&i,^x. z-Don^ity'-yjiys (k) 
=" 1" , " 3" iy^f>^ti^nihtjn^mc (k) ^m. 
^mrtcubo. di.o^xfj'f-^m'D (k+i) =osip 

^^{0'r-y)\^S (k) =" 1" , " 3" *7^-7';i/7' 

[0 0 2 8] ^^gPB 3CD^^fb7^-:/;UA2 ali. ^ 
©7=-— :7;^7^•^x^c:Sv^T, 2 •^©^•^{bT^— 7';i/S 
(k) =" 1" , " 3" {cA:^v'-^S'^D (k + 1) = 

(k+1) =001001, 0 1 0 1 0 1 S:ttS:fJ^^^ 
S^5-[slKB 3 a-Ndiij-rs, $fc> «?®^^{b7^-7';i/ 
S (k+1) =" 2" *^^i§S*?JKWMt^mi]KB 1 

[0 0 2 9 ] wimx^tcLm^^^mm^^mB 3 a(±. d 

S VStt©Ati.#^A5Rrtl«:2^®ai;'3W^^C (k + 
1) = 001001, 010101 *s^^{b5^-:7;i/A 
2 aipe,ai;bLfc^^{c*jv>T, 2 
C (k+ 1 )^ttl;t;^^gC (k) 0. tt}:b:3^SC 
(k) 1 ht:Sf)»lfrtil;t;t-5o ccTn 
C (k+ 1) =0 0 1 0 0 1 S:tll:^^I^SC (k) 0. 

\hti^^mc (k+1) =01010 i^\hti^^mc 

(k) Ihl-S. 

[0 0 3 0] tb;»j??^^ffi^[Hi8SB3 aA>e>m;bt--5aa 

:*J^^MC (k) Ott. DSViggt^^'J roj B4S 
fc. ffi:t(^J^ec (k) UiDSVSSE^^ rij b 
(0 0 3 1 ] D S VSIgC^^ ij roj , rij B4, B 

5T-{i. tli;^>^^^C (k) 0. C (k) It^Xti^n 
T^-f • -y-A (WT. fcDSj tia-T) iSSU 

5o C3 UT, D S VSI»^^ U rOj , rijB4. 
B 5 <p f> ^ix^titti*^-5 D S Vta:t;{±lgM<iiJtgtlHl8& 
B 9{CjltB?tvS, ffe^^fltfcgilHlSSB 9{iBul2Ufe31« 

{0 0Z2] }i'(:')mm/n^m^±i^B8\z\±. ds 



VMIC^^'J rOj , rij B4, B5*»?,dl;f7f-5 2 
tii:*7CD^*,, ^^tim.t^>\^^\,^'DS^^^il^m^\.x&t} 

B8®aj:^T-$)Stt5:tJ^f^^^J(3li, DCfiX^As®^^ 
VM^^^'J roj B 4A»?)^^(»Ai/h^V^D S vm:^; 

*s$>sj®^{c. e^?®di:^^^^c (k) o*CDS«SE 

(DSVH1:)7) ?:DSV«S[^^'J TQj B4CD^^'J 
P«3^ (DSVtb:^) (Cg^^X-St^tC. ^f^|g;<^'J 
rij B 7®^^ UF*3SS^^Ig^^ 'J rOj B6®p< 

?5F^Mp<^U roj , rij B 
6, B 7 t:Stt^tvTV>sai:tJ^^^{i:D S V®/h«:S 

(D^^ttmmifix^?). 

[0 0 3 3] mut. ±timm^mB(Dn^ibmi^<om 
^r^nmn^ity'-yjiy is (k) =" o" ) 4siR-r 

5 C^T^-y^B 1 0) , »:CA:^r^-<5'^D (k) 

(;^7^>yrB2 0) . !l^^(DXt>y=-i'm 
D (k) tI^)S-r5^-^<b7^-7';UA2 afC^SV-i-C. ffi 
:f]n^mc (k) *An^^qItg'5:g5«^is#i5Ef 
fi. DSVMS^^'J roj , rij ^:#rau-rx DS 
vai:t;®|gjttMO'J^^f?5S:ai;t|-r5 {:7.y^yyB3 
0, B4 0) , i;?fc:DS Vtll;*j®ie5ttfiAS:^t <-rai:t; 
L3S:V^«!^®^^i§p< ^ U ®f*3g*D S Vai;tr®«gjttfa*s 
'^$l,^«lJ®^^^^^ ';®rt^{cg#^x.Si:±t{c.. D 
S vaj:^3®iSfe>^fl*S;*:# < TtB* U%^^^BI® D S V:®# 
^ ^ ® F*l^* D S vai:tr®«g^(ldS'jN$ ^^«lOD S V 

siE^^ u®l*I^tgt^^l^5 (^^t^-vt-b 5 o) « 

l®A:^7=-^iSlc5^iS&-rs-;^StJ^fl&*®^^{b 
y'--:rjvti>e,2-o(Diiitin^m^m^Lxmtir?> (;< 
t^vT-B 6 0) o iJctc^f^g;/^ 'J roj , rij^ffi 

:t(^^^c (k) 0, 1 *-?n^n^tiin-rs (;^?-y7- 
B7 0) o ^u-c> tB;b^^MC (k) 0, ic^jx-e 

tVCD SiSifLfc^. DSVS^p<^U roj . 
ri J tcSp^fS (;<7^s'rB 8 0) , C^x-;/ 
rB3 0) ^?f^®A:t^7=■-^5'gD (k) trmTS 
^^fb7^-:^;i/A2 a^c^3^^-c, ttl:t>^J^igC (k) 4 
An^^RlB6^llfiKAS??ffib'5:l,>il^{C(±, (y(.y'>yr 

B7 0) 'N^D— f5. c®^, iitri>:ffl-y-'f 
7.7-yyB 1 O'nmso 

[0 0 3 4] »:^C*^H^®^^«g{COV^T> la 5 4# 
#!l7'Hl/^^fiX^SC3. • ^^{b7^- 

• ^^<b^-^;i/«^s • mnn^c 4 <±0 6 
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•H^i@^gC4b, C 



4 d. m^mC4c. ?f^fb7^- 
10 0 3 5] E5IC^>f iatC. ±i£Ufc*^^0^^ 

[0 0 3 6] '^^T—y-jv^my h-u;^*j5£^gc 3t- 

7^-r;u«ics • jS^^C4(cjB;f7*U, 
• n^-fhy"- jaSli • ilS^^ C 4 A» 6 ^ ixfc w 
4fe7'-^i^?iJtftii;t»?ixSo 01 Otcifsf ^-^T^-r;!/ 

(k) , 7^-^««{cj±c (k) izMT^^i^mmt. 

k: i T ^ ^{b *s Jfe ^ ix A> (c i o T gfe^ r S 
7^-:5'^*s|3it^nTV>S, 2^fi«JT-ttROMO«J5£{C«t 

10 0 3 7] ^aj^^^iifi. iRt:j^<??^^ASif®7^- 
(JCl) 

if (*J^^^= = 0) 



*CTT-i± roj . rij, r2j ®3jiD*s#ffi-r 
•So roj iR{c^<^^SA^^f^{b7^->^ 
)v" 0" Sfett" 1" T-^^fbA^'&^ttTt;?). rij 
1" tfctt" 2" tfctt" 3" T-^^^fbiP'fe 
^^^T^^S, Pittc r2j {±" 2" St{±" 3" cd^I^ 
'fb7^-7;UT-^^{bA«'5:$tVTV>5:it$^xU. JJjUSE 

[0 0 3 8] fiajx.«x mitti®^^YbOi!lf^«»JT-5=>Ufc^ 
^^5Px?iJAi^p^gC(CA;'3?ixfca^x 18-2-1 

8 • 4 1 • 1 ( - {in^m<D 6 tr-y vnommt:^^ 
■To ) 'ia^n-ene tff ^cD^^^l^^J{c:o^,^•rx i 

1" X " 2" X " 3" (Dn^ity'-yjvofsnxii^x-n^ 

Tx 7^-^gii4. 5, sh'&So ^mxii^con^m 

02tt" 1" t:J;^T^^^b!!)S'5:^i^T^^S^^^?,x t'- 

^m{t4izm.m^ti?>o mmiz»^(on^mit2x-m^m 
mit 1 T-^ < 2 " on^ibT'-yji'X-n^ib 

ifirji^nxati. ^-■i'MitSo PI1tt:6x 7 taHA^ 

[0 0 3 9] Ji^±iJ^^g5:Lfe^^oT;^zf.uxi»{co^,^ 
Tx Ti3f5 (SCI) izcmmcoicmizvt-ox^^-r, m 

^tfj, D (k) 0, D (k) 1, D (k) Zltf'—S'm 
[0 0 4 0] 



{if mcoi^^mtt" 0" x-n^<t) 

V&m7=-^ir' 0" <Dm(Oy=-ifD (k) 0*SS^;} 
else {m.m7=-^lt" 1" <D9ii<D7=—S^ D (k) 1 ; } } 

i f (!|9J^«S ==1) 

{if mcon^mit" i"T-^^{b) 

{m.m^—S'lt" 1" <Dm(Dy'-^I) (k) OiilJ?;} 
else if (arC^^^Ji" 2" T-^^{b) 

{^^T^-^tt" 2" O^JfflT^-^J'D (k) 14jS«;} 
else {m^7^-i5'(±" 3" (3!)?iJ®7^-^D (k) 2 ; } } 

if (*iJ^if^= = 2) 

{if Okoyn^mii" 2" tfcli" 1" OD (k) >= 7 CD^^^T-^f ^fb 
{^i87^-^J±" 2" <05<JCQ7^-^'D (k) OSriSS^;} 
else VlMM^—9\t" 3" ffl?iJ07=-^'D (k) 1 ; } } 

^x Cffl??^{b7^-r;i/M@sC4 etix ^g^T^-^i: 
i|3JS^^i:**»i:{Cx (3:1) T-^xUfeSt^tCt-DTx 

(k) 0. D (k) Ix D (k) 2®ifix<£^Si-rs*> 



[0 04 1 ] Ku;^(±B5j!ELfcm^5^-:r;u - 

•^5^->^;i/C 4 afc^f^{b7^-7';i'iggsC4 e fctcA 
^;$tiS, c®?J-^fb7^-7';uSfi[SC4 elclix 1-7 
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[0042] 

^tc^mufe^Cx (1,7) RhLmmims.-rz>6 



13] ii2C5^-r^^fbge^s®>^n«yi7«j^iiT-fe 



[[ 

[E 
[£ 

■So 

[0 4] EI2(C5^-r^iS«i:cD?J^<bl&ft$:iJiW-rSfc 
[05] *^B^®aii^g©S*«J5£0T-feS, 

[0 6] m^izmrm.^y'-yjiy, n^it^-yjvmn 



imi] 4 If-;/ ^#(^®7=vv;^A:t^7^-^'^{c^^t;-r 
[08] *^?g®^P^B(CfflVve)n5 4o©^-^{b7" 

— 0 ~ 3 CDSF*3§$:a-r0T-fe S o 
[0 9] *^Kco^^^l!tfclt5?J^ft3lg*B»Wf 

-50T-feSo 

[0 10] ^f&mcDm.^m^izm^^^tizi-ocDm^it 

0 ~ 3 ®^F^g5:a-r0-C-fe S, 
[W^ciJiW] 

A 2 ^J^Ybas (^Jfe^K) . 

A 2 a, " 1" ~" 3" n^^t^—yju 
A, B ^m^m.o 
B 1 n^mmifm^mmtimms§ 
B2 n^<\:,7--y)VTYi':x.mmm^ 

B4, B5 BSVmn^'^'J (DSV^^U^g) 
B6, B7 ^^i§p<^'J (aj;tf^^^p<^'J^^) 
B 8 y ^ 'J ffl{ai/'^^^t±i:^JgB 

B 9 «g^faj±«{[Eiis 
c mmms 



[0 1 ] 



[07] 



[09] 



A1 



mamrn 



A2a 



S (k) 



/J 



A2b 



1 "J-K 



S <k+1 ) 



WAff^a c (k) 



i - A3 





/\Vt'J 


0 


000000 


1 


000001 


2 


000010 


4 


000100 


5 


000101 


8 


001000 


9 


001001 


10 


001010 


16 


010000 


17 


010001 


18 


010010 


20 


010100 


21 


010101 


32 


100000 


33 


100001 


34 


100010 


36 


100100 


37 


100101 


40 


101000 


41 


101001 


42 


101010 











o(k) 




clk> 




4 


'0' 


18 




9 


"1" 


2 


'Z' 


s 


'2" 


10 


~3' 


7 


'3' 


41 


'0~ 


8 


"0" 


1 


-\' 



[HI 0] 











MHr-^ D(1C/S<M-1) 








"0" 


"1" 


-2" 


"3" 




0 


OOGOOO 


2 






12 


13 


1 


ooQoai 


0 


7 


8 








2 


00001 a 


1 




4 


5 


a 


4 


OOOIOO 


1 




7 


8 


9 




6 


000101 


0 


2 


3 






8 


001 000 


1 




13 


14 


15 




9 


001001 


0 


0 


1 






10 


001010 


1 




10 


11 


12 




16 


010000 


2 






14 


IS 


17 


010001 


0 


2 


3 








18 


O1O010 


1 




- 4 


5 


8 


20 


010100 


1 




9 


10 


n 




21 


010101 


0 


0 


1 






32 


100000 


2 






12 


13 




33 


100001 


0 


0 


1 






34 


• 100010 


1 




4 
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